A Gram-stain-positive, pleomorphic, oxidase-negative, non-motile isolate from the trachea of a white stork from Poland, designated strain 136/3 T , was subjected to a comprehensive taxonomic investigation. A comparative analysis of the 16S rRNA gene sequence showed highest similarities to Corynebacterium mustelae, Corynebacterium pseudotuberculosis, Corynebacterium vitaeruminis and Corynebacterium ulcerans (96.0-96.3 %). The quinone system consisted of major amounts of MK-8(H 2 ), minor amounts of MK-9(H 2 ) and traces of MK-8 and MK-9. The polar lipid profile of strain 136/3 T contained phosphatidylinositol and phosphatidylinositol-mannoside as major lipids and phosphatidylglycerol and an acidic glycolipid in moderate amounts. In addition small amounts of diphosphatidylglycerol, a phospholipid, an aminolipid and two lipids of unknown group affiliation were found. The polyamine pattern was composed of the major components spermidine and spermine. Putrescine, 1,3-diaminopropane, cadaverine, sym-homospermidine and tyramine were found in minor or trace amounts. The diamino acid of the peptidoglycan was meso-diaminopimelic acid. In the fatty acid profile straight-chain, saturated and mono-unsaturated fatty acids predominated (C 18 : 1 v9c, 
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The genus Corynebacterium comprises, at the time of writing, more than 80 recognized species with validly published names, many of them isolated from animals and human clinical material including Corynebacterium canis (Funke et al., 2010a) , Corynebacterium epidermidicanis (Frischmann et al., 2012) , Corynebacterium mustelae (Funke et al., 2010b) , Corynebacterium pilbarense (AravenaRoman et al., 2010) and others. The majority of these species contain corynemycolic acids (mycolic acids with 22-38 carbons; Collins et al., 1982a) but in some of the species mycolic acids are absent, among them Corynebacterium amycolatum, Corynebacterium atypicum, Corynebacterium caspium, Corynebacterium ciconiae and Corynebacterium kroppenstedtii and Corynebacterium lactis (Collins et al., 1988 (Collins et al., , 1998 Fernández-Garayzábal et al., 2004; Hall et al., 2003; Wiertz et al., 2013) . The major quinone types represent dihydrogenated menaquinones with eight or nine isoprenoic units in the side chain [MK-8(H 2 ), MK-9(H 2 ) or a mixture of both] (Collins & Jones, 1981) .
In the fatty acid patterns most often straight-chain saturated and mono-unsaturated fatty acids are found. Some species possess tuberculostearic acid as well (Collins et al., 1982b) . The peptidoglycan type is A1c with the diagnostic diamino acid meso-diaminopimelic acid (Schleifer & Kandler, 1972) .
In the course of a study dealing with the classification of bacteria isolated from nestlings of white stork (Ciconia ciconia) in Poland in the year 2013, strain 136/3 T was isolated from a choana (posterior nasal aperture) swab.
Strain 136/3
T grew well aerobically on nutrient rich media such as tryptone soy agar and nutrient agar (both Oxoid), 3.36PYE agar (0.99 % peptone from casein, 0.99 % yeast extract, 1.5 % agar, pH 7.2) at 28 u C and in the corresponding liquid medium and was also able to grow on Columbia III agar (Becton Dickinson) supplemented with 5 % sheep blood but not on MacConkey II agar (Becton Dickinson). Anaerobic growth on this medium was also observed.
Gram staining was done as previously described according to the method of Gerhardt et al. (1994) . Cell morphological characteristics were observed under a Zeiss light microscope at 61000 magnification. The ability of the strain to grow at various pH values was determined in nutrient broth (Oxoid) which was adjusted prior to sterilization to pH 3-11 (at 0.5 pH unit intervals). Growth at different temperatures in the range of 10-55 u C (in 5 u C intervals) was also investigated in nutrient broth. The strain grew well at temperatures between 10 u C and 35 u C and not at 5 u C and below or 40 u C and above. In addition, the strain grew well at a pH range of 5.5 to 9.5. Weak growth was observed at a pH of 4.5.
The morphological, physiological and biochemical characteristics of strain 136/3 T are given in detail in the species description and in Table 1 . Physiological/biochemical characterization was performed to assess the carbon source utilization pattern and hydrolysis of chromogenic substrates according to the methods of Kämpfer et al. (1991) at 30 u C and in addition by using the API Coryne kit (bioMérieux) at 35-37 u C. The CAMP test with Staphylococcus aureus ATCC 25923 was performed according to the protocol of Gerhardt et al. (1994) .
For 16S rRNA gene-based phylogenetic analysis the nearly full-length 16S rRNA gene of strain 136/3 T was PCRamplified and sequenced by the Sanger method with universal primers fd1 and rp1 (Weisburg et al., 1991) . Sequence similarities were calculated and phylogenetic trees were reconstructed with ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs115 (March 2014). Sequences not included in the database were aligned with SINA (v1.2.9) according to the SILVA seed alignment (Pruesse et al., 2012) and imported into the database. The alignment of sequences selected for the phylogenetic analysis was checked manually including secondary structure information. Sequence similarities were calculated with the ARB neighbour-joining tool without the use of an evolutionary substitution model. Phylogenetic trees were reconstructed with the neighbourjoining method and the Jukes-Cantor correction model (Jukes & Cantor, 1969) , the maximum-likelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-GAMMA and rapid bootstrap analysis, and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . Final trees were based on 100 resamplings (bootstrap analysis; Felsenstein, 1985) and 16S rRNA gene sequences between Escherichia coli positions 108 and 1364 (E. coli numbering according to Brosius et al., 1978) and included all type strains of species in the genus Corynebacterium.
The 16S rRNA gene sequence of strain 136/3 T represented a continuous stretch of 1419 bp in length spanning E. coli nucleotide positions 60 to 1497 according to Brosius et al. (1978) . Sequence similarities for strain 136/3 T and type strains of the genus Corynebacterium ranged between 91.2 and 96.1 % with highest 16S rRNA gene sequence similarities to the type strains of the species C. vitaeruminis (96.2 %) and C. mustelae (96.1 %) followed by C. ulcerans and C. pseudotuberculosis (both 96 %). Phylogenetic analysis using the LTP database clearly placed strain 136/3 T into the genus Corynebacterium (Fig. 1) . The strain clustered with C. epidermidicanis (95.7 % sequence similarity), C. vitaeruminis, C. mustelae, C. ulcerans, C. pseudotuberculosis and also the type species of the genus, C. diphtheriae. Variation in the clustering obtained by the different treeing methods and the low bootstrap values indicated that a clearer phylogenetic relationship to different species of the genus Corynebacterium cannot be obtained using the 16S rRNA gene sequence approach.
For production of biomass for analyses of mycolic acids, quinones, polar lipids and polyamines, strain 136/3 T was grown at 28 u C in 3.36PYE broth. Mycolic acids were extracted and analysed according to the protocol of Frischmann et al. (2012) . Polar lipids and quinones were Data were obtained with the Sherlock MIDI version 2.1 (TSBA version 4.1). TR, Traces (fatty acid amounts ,1 %).
Fatty acid 1 2 3 4 5 6 7 extracted and analysed applying the integrated procedure reported by Tindall (1990a, b) and Altenburger et al. (1996) . Polyamines were extracted as reported by Busse & Auling (1988) and modified by Altenburger et al. (1997) . For HPLC analyses of quinones and polyamines the equipment used was as reported by Stolz et al. (2007) . Corynemycolic acids could be detected (results not shown). ]. This polyamine pattern is in agreement with characteristics reported for several species of the genus Corynebacterium, which also were reported to contain predominantly spermidine and spermine (Altenburger et al., 1997) .
The quinone system of strain 136/3 T was composed of MK-8(H 2 ) (91.1 %), MK-9(H 2 ) (7.9 %), MK-8 (0.8 %) and traces of MK-9 (,0.1 %), which supported the affiliation to the genus Corynebacterium and was similar to those of the close relatives C. pseudotuberculosis and C. ulcerans both reported to contain predominantly menaquinone MK-8(H 2 ) (Collins et al., 1977) .
T showed a polar lipid profile typical for a species of the genus Corynebacterium (Fig. 2) . The major compounds were phosphatidylinositol, a phosphatidylinositol-mannoside, phosphatidylglycerol and an acidic glycolipid which has been reported to be present in several species of the genus Corynebacterium . In addition, small amounts of diphosphatidylglycerol, a phosholipid, an aminolipid and two lipids of unknown group affiliation (L1 and L2) were detected. Qualitatively, this polar lipid profile resembled that of C. ulcerans but the major compound diphosphatidylglycerol in the latter species was a major distinguishing trait (Frischmann et al., 2012) . Less similarity in the polar lipid profile was detected with C. pseudotuberculosis, which has been reported to contain two highly hydrophobic glycolipids (Frischmann et al., 2012 ) not detected in strain 136/3 T .
Production of biomass and extraction and analysis of fatty acids was carried out as described by Kämpfer & Kroppenstedt (1996) . The fatty acid profile (Table 1) was composed predominantly of straight chain, saturated and mono-unsaturated fatty acids and major fatty acids were C 18 : 1 v9c, C 16 : 1 v7c /iso-C 15 : 0 2-OH, C 16 : 0 and C 18 : 0 . Tuberculostearic acid could also be detected. This fatty acid profile was qualitatively quite similar to those of other species of the genus Corynebacterium such as C. diphtheriae NCTC 11397 T , C. pseudotuberculosis DSM 20689 T , C.
ulcerans DSM 46325 T and C. glutamicum DSM 20300 T but significant quantitative differences in the contents of several fatty acids were detected between the strains under comparison (Table 1) .
The results of the comparative physiological characterization using identical test conditions (Kämpfer et al., 1991) Table 2 . API Coryne code: 3-1-4-0-1-0-4.
The results from 16S rRNA gene sequence analyses and the differences in phenotype (polar lipid profiles and physiology) indicate that strain 136/3 T is different from strains of other species of the genus Corynebacterium.
In conclusion, strain 136/3
T is a representative of a novel species of the genus Corynebacterium for which we propose the name Corynebacterium pelargi sp. nov.
Description of Corynebacterium pelargi sp. nov.
Corynebacterium pelargi [pe9lar.gi. Gr. n. pelargos a stork; N.L. gen. n. pelargi of a stork, isolated from a white stork in Poland]. T after two-dimensional TLC and detection with molybdatophosphoric acid. DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; PI, phosphatidylinositol; PIM, phosphatidylinositol-mannoside; aGL, acidic glycolipid, L1-2, unidentified lipids; PL, unidentified phospholipid; AL1, unidentified aminolipid.
Cells are Gram-staining-positive, non-spore-forming, coccoid, sometimes irregular, non-motile rods, which grow both aerobically and anaerobically. On tryptone soy agar the strain produces creamy-whitish to beige, non-translucent colonies with a diameter of approximately 0.5 mm. The cells are not typically rods but coccoid to irregular rods. Oxidase-negative. Catalase-positive. Good growth occurs on nutrient-rich media, like tryptone soy and nutrient agar, PYE agar and blood agar but not on MacConkey agar. CAMP-negative with S. aureus. On nutrient agar growth is observed at temperatures between 10 u C and 35 u C and not at 5 u C or below or at 40 u C or above. Grows well at a pH range of 5.5 to 9.5. Weak growth is observed at a pH of 4.5. Corynemycolic acids are present. The quinone system consists of major amounts of MK-8(H 2 ), minor amounts of MK-9(H 2 ) and traces of MK-8 and MK-9. The polar lipid profile of strain 136/3 T is composed of phosphatidylinositol and a phosphatidylinositol-mannoside as major lipids and phosphatidylglycerol and an acidic glycolipid in moderate amounts. In addition small amounts of diphosphatidylglycerol, a phosholipid, an aminolipid and two lipids of unknown group affiliation are detected. The polyamine pattern is composed of the major compounds spermidine and spermine and minor or trace amounts of 1,3-diaminopropane, putrescine, cadaverine, sym-homospermidine and tyramine. The diamino acid in the cell is mesodiaminopimelic acid. The fatty acid profile contains large amounts of C 18 : 1 v9c, C 16 : 1 v7c/iso-C 15 : 0 2-OH, C 18 : 0 and C 16 : 0. Tuberculostearic acid is present. API Coryne results: nitrate reduction, pyrazinamidase, aesculin hydrolysis and acid formation from D-glucose are positive. a-Glucosidase, pyrolidonyl amidase, b-glucuronidase, b-galactosidase, Nactetyl-b-D-glucosaminidase, urease, gelatinase and acid production from ribose, maltose, sucrose, xylose, mannitol, lactose and glycogen are negative. The API coryne code is 3-1-4-0-1-0-4. On the basis of the methods according to Kämpfer et al. (1991) 
